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Current Sensors & Air Quality Capabilities

- (: |

0OSTM/Jason 2

QuiIkSCAT
l\/ ACRIMSAT

Landsat-7

~gReE

EO-1 "




» Geostationary over TEMPO i

Northern America

Tropospheric Emissions:
Monitoring of Pollution

TEMPO’s concurrent high temporal (hourly) and spatial

[} H ig h Te m po ral ReSOI uti o n - resqlution measurements from geostationary orbit of

tropospheric ozone, aerosols, their precursors, and
clouds create a revolutionary dataset that provides

1 hou r understanding and improves prediction of air quality

and climate forcing in Greater North America.

ution

* High Spatial Resolution — = _
2.2x4.7 km P

Ill‘,
Hll'“

60 ',””'"""Illnllnnnnl||||
l/ll/;,(,(

Spectral Range 290-740
nm

* Data Products:03, NO2, - ¥ o8 \ \
S02, H2CO, C2H202, T g
aerosols, cloud parameters, (8 B i wm .
and UVB radiation. - % o A ;BN

Houston, TX: June 2005

TEMPO Data TEMPO Dats
Pertod Period

7"
|

\
+
|

NODELED ‘ M
0 ‘e»f
JUNI

JUN ‘!?-Z

- Expected Launch 11/2018

Columa NO, (10" em™)
ooB&SﬂS'&S#S@S

18210 3 6 912151021 0 3 6 9 121518
Hour of Day (Locel Time) B
4

>




TEMPO East/West Pixel Size
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Slide from KChance

Location N/S | E/IW | GSA
(km) | (km) | (km?)
36.5°N, 100°W 2111465 | 9.8
Washington, DC 2371536 | 11.9
Seattle 299 |1 546 | 14.9
Los Angeles 2.09 ] 504 | 10.2
Boston 2.71 1590 | 141
Miami 1.83 | 504 | 9.0
Mexico City 1.65 1454 | 7.5
Canadiantarsands | 3.94 | 5.05 | 19.2

Assumes 2000 N/S pixels

For GEO at 80°W, pixel size at
36.5°N, 100°W is 2.2 km % 5.2 km.




~ Global pollution monitoring
\ constellation (2018-2020)
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Policy-relevant science and environmental services enabled by common observations
* Improved emissions, at common confidence levels, over industrialized Northern Hemisphere
» Improved air quality forecasts and assimilation systems
* Improved assessment, e.g., observations to support United Nations Convention on Long Range

Transboundary Air Pollution Slide from KChance
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Ocean color
from space

LseicAPE

The GEOstationary Coastal and
Air Pollution Events (GEO-CAPE)

NASA Earth Science Decadal Survey
Mission

Expected Launch - 2020



GEOSTATIONARY COASTAL AND AIR POLLUTION EVENTS (GEO-CAPE)

Launch: 2013-201 Mission Size: Medium

Identification of
human versus natural
sources of aerosols i

and ozone precursors

Prediction of track of oil
spills, fires, and releases
from natural disasters

Dynamics of coastal
ecosystems, river
plumes, and tidal
fronts

Detection and tracking
of waterborne
hazardous materials

Observation of air
pollution transport in
North, Central, and
South America

Coastal health

Forecasts of air quality




Geostationary Operational Environmental Satellite B-Series

A collaborative mission between NOAA and NASA ’\/ ”C‘\s“

Expected Launch: 2016
Advance Baseline Imager (ABI): 16 Spectral bands

Very High Temporal Resolution: 15 min to 30 seconds



GOES-R Spectral Coverage




GOES-R

Advanced Baseline Imager (ABI)

ABI Current GOES
Imager
Spectral Coverage 16 bands 5 bands

Spatial Resolution

0.64 pm Visible 0.5 km ~1km
Other visible/near-IR 1.0km n/a
Bands (=2 ym) 2 km ~ 4 km
: . ! yl )‘v ‘)' 2 >
Spatial Coverage ¢ .ﬂj) ﬂb.d.lﬂ.eé »
: - ot 7 ,. ¢ - 4
Full Disk 4 per hour Scheduled (3 hrly) : ngh 925 re .
CONUS 12 per hour ~4 per hour r ;
Mesoscale Every30sec nl/a

Visible (reflective bands)

On-orbit calibration Yes No




Remote Sensing Capabilities
- Current Missions

Terra - MODIS 1999 5 Years 10/3/(1) KM 2015 -2016
Terra — MISR 1999 5 Years 17.6 KM 2015 -2016
Aqua - MODIS 2001 5 Years 10/3/(1) KM 2018

Aura — OMI 2004 6 Years 13 x 27 KM Loss of data
Parasol - POLDER 2004 2 Years 18 KM Out of A-Train
Calipso - CALIOP 2006 3 Years 5Kmx.2 KM

NPP - VIIRS 2011 5 Years 6 KM

NPP - OMPS 2011 5 Years 6 KM

TES

MOPITT

Geostationary

MSG - SEVIRI 2005 10 KM

GOES - GASP 2006 5 Years 4 KM/30 Min



Remote Sensing of Aerosol Capabilities - Upcoming Missions

EarthCARE 2015 Aerosols/Clouds LIDAR Narrow swath

0OCO0-2 2014 CO2/rerosols 7 KM Resolution/7 Yr.
TROPOMI 2014 Aerosols/Gases Few bands

Sentinel-3 2014 - 2020  Aerosols Improve A-Train Capabilities
Geostationary

GOES-R 2015 Aerosols North America

TEMPO 2018-2019  Aerosol & Trace Gases Cluster

Sentinel-4 2019 Aerosol & Trace Gases Cluster

MP-GEOSat 2018 Aerosol & Trace Gases Cluster

GEO-CAPE 2020 Aerosols North America

May be preempted by
TEMPO



